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Use of Dimerdiolalcoxylate (Meth)Acrylic Acid Esters as 
Constituents for Radiation Cured Coatings 

il«Dd c^l^e Invention 
This tnvsnfiOT r^ates to t» use of (me}h)acrylates of dimerdiol 
alkoxi^ates as slructeir^ e|em»r^ for racfiatfon-curing coatings. 

Prior Art 

5 Acryiates and methacryiates of 1,6-hexandio! are frequently used as 

structural elements in the production of radiation-curing coatings. 1,6- 
liexanediol diacrylate, hereinafter referred to in short as HDDA, is 
preferably used. 

For example US 5,271,968 describes how polycarbonate surfaces 
10 are contacted with coating compositions and the curing process is carried 
out by exposure to iJV light. The coating compositions are preferably 
based on a polyfunctional acryiate monomer, a photoinitiator and HDDA. 

Silane-free radiation^curmQ acfyiate-based compositk^s are fgiown 
from US 5,075,348. In <ma f»e*Bfred errjbodimerrtt a ^gmisi ^awyfate is 
15 mixed with HDDA. 

WO 92/t?337 describes UV-curing compositions containing various 
aliphatic acryiate-based urethanes, induding inter aiia a muHifurKtionai 
acryiate which acts as a reactive thirwier, fiimethy^ctf ptJfjawe trtaoylate and 
HDDA besng particularty prefermd. 
20 HDDA is distinguished by a low v'isooiity and an excelient capacity 

to dissolve epoxy, polyester and uiet'nane acryiates. During curing, the 
HDDA-containing formulations undergo minimal shrinkage so that coatings 
on metal, glass and plastics, such as PVC, show excellent adhesion. The 
cur@!d ooattr«9s are particiul^y res»^t atSBSton mi$ to cheniicals. The 
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at>$6rtc# of yeJIowtng ancf its high gioss pmdestine HDDA for use in clear 
coatings for wood and plastics and for dear imjusrs on paper. Ail these 
properties also make HDDA appear advantageous for pigmented coatings 
aid pBinSng inks. 

5 HDDA has a vapor j^-essure of 0.014 mb^ at SO*C and a flash point 

of 79X (DIN 517S4), so that particauiar pfeGSuione have to be taken for 
transportation, storage andproces^ng. 

Ar«^er {fisadvanta^e of HDDA ts its r^aSvel^ twgh skir^ Initaten 
potenlial. A measure of this Is. for exan^ie the soK^led Draize index. 
10 According to "Grundlagen und Rezepturen der Kosmetika" (snitfion 
KartMns Schraden publisher: HUthlg; 2nd Edition 1989), page 1029, 
the Dmfete test is one of the most common tests for quantifying skin 
irritation. In the Dralze test, the materia! to be tested is applied for 24 hours 
to intact and surface-scariffed skin of atoino guinea pigs. Erythema and 
15 odema readings are taken after 24 and 72 hours on a scale of 0 to 4 or 
more. As known to the axpeii, the skin imtation values of 1,6^e>G9rtt||c* 
diacrylat© (HDDA) are in fte range from about 4.4 to >6, 

EP 62 807 A1 describes diacrylates of addition prockicts of 2 to 6 
moles ethylene oKlde andior propyier^e ojdde onto l.&^xanediol, 
20 neopentyf glycol and irlpfopylene Qiycof and their use as radiation^ajFlns 
4itami&, 

Description of the Invenf ion 
The problem addressed by the present invention was to provide 
25 substances which would be suitable for use as structural elements in the 
production of ■•Bdiation-curing coatings and vvhioh, at m» same time, would 
have an acceptabiy low skin irritation potential. 

This problem has been solved by (meth}aoylates of dimerdlof 
atkoxyiates which are understood to be w^ic and/or methacrylic add 
30 esters of additfon products <tf 1 to 80 motes ethylene oxide and/or 
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Aocordfng to the iftventian, pmfonrsd drmerdiol i^koxylates are ttiose 
which ffl-e tterived from dimerdjols wSh a dlmtar content «f at least 50% and. 
more paiticuiaf ly. 75% and m whidi «ie nufsber of cartjon atoms per dimer 
moiacajle is predominantly in 8ie from 36 to 44, 
5 The (meth)acryfates of dimardio! aikoxyiatas may be produced by 

any kmwwi relevant metfiods known to the expert. The are preferably 
produced a$ follov<w: ai a first Ihe recpr^d <fiot is cffln^tcled siMy 
eti^ena mlda and/or prqp^«m oxide ertd tha ras^ting mixture reacted 
at temperatures of 20 to 2O0'C in ttta presence of an aikaNna catalyst In 

10 this way, addition products of ethylene oxide (EO) and/Or prc^ene oidde 
(PO) onto the particular dimerdiol used are obtained. Accordngly, the 
addition products are EO adducis or PO addiicts or EO/PO adducts with 
the partiojlaf dimerdiol used, in the case of the EO/PO adducts, the 
addition of EO and PO may be carried out statlsticalSy or In blocks In a 

15 second step, the addition products are converted into acryiates and/or 
ff«9thacry!ates, 

One embodiment of the present invention is characterized by the 
use of (meth)acr^ates of cBrnerdioi alkoxylatss wh-ch contain 2 to 20 moles 
eS^ylene oxide per male ^merdtof. The dsaoylate® of the adducts of about 
20 2 to 20 moles Mhyi«nie oxtda vt^th the required dim#rd|oi are particularly 

preferred. 

Another embod'mBnt of the invention is characterized by the use of 
(meth)acrylat8S of dimardioi aikoxyiates which contain 2 to 20 motes 
propylene oxide per mole dimerdiof. The diacrylates of the adducts of 
25 about 2 to 20 moles propylene oxide with the required dimerdiol are 
parlfculariy preferred. 

A preferred embodiment is characterized by the use of 
(meth)acry!ates of dimerdiol alkoxyfaiaa whi<*i hsawe a t^iSEs index of less 
than 2.0 and, more partkjirf»ty, less thwi 1 .8. 
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The present Invention is not resiricied in any way in regard to the 
intended appiicatton of the radiation-cufing coatings produced using the 
{m8th)acyy!ates of dimerdioi alkoxySates to be used in accordance with the 
inwieaRtion* 

5 Finaliy, the present invenfion n^ates to compositions for the 

production of radiattan-curing coatings containing one or more acryiates 
and/or methacryiates of addition products of 1 to SO moies ett>yiene oxide 
aidi/or pfopytem oxide onto ^jmerdtols contalnir^ 30 to 44 carbon atoros. 



10 Examptes 

The tasting of a number of {fneth)acrytatas of dimardio! aikoxyiaies 
ifeXOfdingi 10 lha invenfion showad that these st^tmcas aa gaf»ra«y 
compoufKfs whi<5h mpresent affeqtlva reactiva diluarts for r adlatton-curing 
coatings and whi(*i. m wiMfm, are distinguished tjy only a ^IghE initation 

1 5 pot^^i (E^tze values <2). 
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CLAIMS 

1. The us© of acryiates and/or nisthaesylates of addition products of 1 
to 80 moles el^yiesie oxide and/or prcpylene amde onto cfimefdit^s 
pfedomifian% aaitaintr^ 36 to 44 cdjtori atoms as sfructurai elements for 
5 radiatiorv-curing asatings. 

2 The use claimed in olaim 1, charactensed by the use of acryi^tes 
and/Of methacryiates of addition prochiOts of 1 to 80 frsotes ethylene oxide 
and/or propyiene oxide whidi have a Draize index of less than 2.0. 
3. Competitions for Hi© production of radation-curing coatings 
1 0 containing one or more acrylates and/or methacrylates of addition products 
of 1 to ^ moie$ ethyiCfne cs^e ars*ar propylene oxide onto dimerdiols 
pj^omimar^ly c»n«a«iing 36 to 44 carbon atwns, 
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CLASS 

class patent family CLASSIFICATION CODES 

■liiilliilii:?' ICM C08F22Q-28 

ICS C09D004-02; C09D011-00; C09D133-14; C09J004-02; 
C09J133-a4 

IPCI C08F0220'-28 tZ,h} } C08F0220-00 [I,C*]; C09D0004-02 
[I, A]; e©:^6#3i:i*DO [I,A] ; C09D0133-14 [I, A]; 

C09J0004-02 [l,A.l ; C09J0133-14 (I, A] 
mm. C09D0OG4-02 [I,C*j; C09D0004-Q2 [I, A]; C08F0220-00 
ri,C*] ; CGSF0220-2S [I,Aj; C09D0011-00 [I,C*]; 
C09D0011-eO :E1,:A] ; C09D0133~14 {I,C*}; C09D0133-14 
[I, A]; C0M0004-G2 [I,C*]; CQ9J000;4-O2 [I, A]; 
C09J0133-14 tI,C*] ; C09J0133-14 Sl%A] 
AB Title heat- or active energy ijeam- curable cotnpns., useful for 

water-resistant coatingiS, irtkg!, adhesives, etc., contain HO (XO) mZO ( VO) t2H 
(Z = dimer diol residue; X, Y « 02*4 alkylene; m, n .>0; 2< tn 
+ n <40) and dimer diol (raefcii^iapji^lstfes . Thuis, dehydrating of 
100.0 g dimer acid, i-eacting of 49.4 g ethylene oxide and the dehydrated 
dimer acid under pressure at 110-120°, esterifying of 100 g of the 
resulted polyol by 19.9 g acryliC: acid to give: a diacrylate, sep. 
esterifying of 100. 0 g of the dimer acid by 14.4 g acrylic acid to give 
another diacrylate, and Billing' of 4S g of the former diacrylate, 5 g of 
the latter dicicrylate, 40 g tetraethylene glycol diacrylate, 10 g 
trinket hylolpropane triacrylafce, and 1 g benzyl di'■^te ketal gave title 
composition, which was applied on a ssteel (Bonderite) .^heet and uV~ irradiated 
to « i ve a ta.c)>;:-fre© caatlng with pencil hardness 2H. 
ST curable dim,er acid diacrylate dirriethacrylate, coating; dehydrated dimer 

acid polyethylene ox;ide ester; heat curable dimer acid diacrylate coating; 
I^' curable d ner cj '-' 6\a .\la'.:e -ioating; tetraethylfene glycol diacrylate 
copolymer coating; triiriethyo:! tropane triacrylat$ copolymer coating; water 
resistant coating dimer acid diacrylate 
IT Coating macerials 

(u^v' -curable; curable coatings containing polyoxyalkylene dimer acid ester 
di fmech) acrylates and diraer acid di (meth) aery iate with water 
resiBtanGe) 
IT Polyoxyalkylenes, uses 

RL: IMF (Industrial manufacture)/ PRP (Properties); TSM (Technical or 
engineered m.aterial use) ; PS^J» (Prepa ration) ; OSBS (Uses) 

(dehydrated dimer acid ester, acrylate, polymer with tetraethylene 
glycol diacrylate and tritnethylolpropane triacrylate; curable coatings 



containing polyoxyalkylene diitier acid eater di {met:.h.> acrylcites and dimer 
acid di (meth) acrylate with water resiscaace) 

IT :Fatetey\ acids, usee 

RTj: imp (Industrial ffiajxufactare) ; PRP (Propertless) r TEM (Technical or 
erigineered rriaterial use) ; PREP (Preparakiori) ; OSES {Oises;) 

{saiBseir acids, dehydrated, reaction products with ethylene oxide, 
diacrylate, poljmer with acrylic fr<o:nQmeJ:.s ; curable coatisgs cDntaiaiaiif 
pQly©xyalkyiene dimer acid ester di (jnes:h)ac!:yi<5i; es and dimer acid 
di {meth) aczylafce with water resistance) 

IT Coat>:i;SfSsffiafe)$:SSialS 

(water-resistant; curable coatings containing polyoxyalkylene dimer acid 
ester di (meth) acr^'lates and dimer acid di {rneth} acrylate with water 
fesi stance). 

IT 79-10-7I>P, 2.-Propeiio3 c acid, esster v,'i.t:h p : j v {ois-yethylene) dehydrated dimer 
acid ester, polymer with tetraethylene glycol diacryiate and 
trimethylolpropane trlacrylate, uses 15625~89-5DP, TrirBethylolproj^ane* 
tria:c:r^''late, polymers with dimer-derived acry'lates and tetraethyienev 
glycol diacryiate 17831--71--9DP, Tetraethylene glycol diacr^'late, 
polymers wich dimer- derived acrylateg and trimethylolpropane triacrylate 
25322-68-3DF, dehydraced dirner acid eater, acrylace, polymer with 
te!:raethylene glycol diacryiate and triTnethviolpropane triacrylate 
(Ijiduatrial manufaeture) ; PRP (Properties); TSM (Technical 
ea^illfe^f:^^^ ritaterial use) ; PREP (Prsparation) ; USES (Uses) 

(curable coatings containing poiyoxyaii^ylane dimer acid siSter 
di, (meth)acrylates and dimer acid di (tneth) acrylate with water 
■resiistancel 

RN 1S625-89-5DP 

RN 2g322~6S-3DP 
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TI Curing composition - comprising di (meth) acrylate and di (meth) acrylate of 

dimer diol 

DC Ai4; A81; A82; G02 ; G03 

IN KOJir-lA S; MOCHIHUKI K 

PA (TuAG c; TOA OOSEI CHEM IJJD LTD 

m£ 1 

PI J'f lCC it:>^46 A 1998083.8 (199843)* JA 4 [0] <-- 

JP 3851353 B2 20061220 (200701) JA 6 

M3f:^ A JP 1997-31387 19970131; JP 3861353 B2 JP 

■|if7:%3:13S7 19970131 

FDT JP 3851353 B2 Previous Publ JP 10218946 A 

PKAl JP 19?7..3i387 1997Q13X 

IPCI C08FG220 00 [1",CJ; C08F0220-28 [I, A]; C09DOOU-00 [I,A] ; C09D0011-00 
[X,Cj; C09D0-O3--14 ll.A]? C09D0133-14 [l,Cj; C09JO133-14 tI,A]; 
CQ9J0.133 ■ 14 rT,Cj; C09J0004-02 fI,Aj; C09J0004-02 [1,C] 

IPCS. C08F0220-00 [I,Cj; C0BF0220-28 ll,A]; C09D0011-00 [1,A3; C09D0011-00 
tljia ; 09 9©Q13 3-14 [I, A]; 0091)0133-14 [I,C]; CQ9O0004-02 [I, A]; 
00900004-02 [I,C]; C09J0133-i4 [I, A]; C09JQ133-14 [I,C]; C09J00Q4-02 
[Ij&l; C09J0004-02 [I,Ci 

AS: JP 10318946 A UPAB: 2 0:6SGS28 

A curing composition coj^priging di (meth) acrylate of diol of formula, 
HO- (XO)m-ZO- (yo)n-H (1); Z = dimer diol residue; X, Y ^ 2-4C alkyiene; rn 
and R = integers not less than O; 2 < or = m + n < or = 40; and 
di (meth) acrylate of dimer diol. 

USE - The curing composition is useful tor producing wa'^er cesisi: ing 
molded products, coacs, inks and adhesives which are required to have 
water resistance and adhesive (contact) proper ^ies; v/it:h polyolef ins . 

ADVANTAGES - The curing composition can provide a coat having high 
water resistance and high contact (adhesive) properties with polyolefins. 

MC CPI: A04-B09; G02-A02C4; G02-A04A; G02-A0$; G03-B02D1 
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PI JF 102.1.8946 A 19980818 Heisei 

AI JP 1997-3.1.387 {JP0903i3$7 Heiaei) 19970131 

PRAI JP 1997-31387 19970131 

SO PM^T ABSimCTS OF JAPAN (CD-EOM) , Unexamined Applications, Vol. 1998 
IC la^ C08F220-28 

ICS C0.9D004~02; C09D011-00; C09D133-14; C09J004-02; C0i!J133-14 
AB PROBLEM TO BE SOLVED: To obtain a composition which forms a coating film 

having excellent water resisti=inGe and ';.-Kcel."! 'i:rjc c}dhu;£;io£i to polyoJe.f ins by- 
mixing a diol di imeth) aery late with a dirner diol di (me th) aery late , 
SOL-tJTlOKf; The diol di {metJx) acrylate (A) used is represented by the 
fortnulai HO{XO) <SB>tn</SB>-ZO- (YO) <SB>n</SB>-H {wherein Z is a ditner diol 
residue; X and Y are each a 2-4C alkylene; m and n are each an integer of 
0 or. greatejc; and 2<=in+n<=40) . The dimer diol di (raeth) acrylate (B) used is 
a di funcC-iona). (trieth) acrylic ester prepared by (tneth) acryloylating the two 
hydroxyl groups of the ditner diol. In addition to components A and B, a 
radical polymerizable monomer (C) copolymerizable therewith may be used. 
Tha mixing ratio is desirably such that A:B:C is {5-90) : (5~90| : (5- 
90 5 {weight %:} , To perform the thential polymerization of the cofr^position, 0.1 
pes. weight, per pt. weight total monomer, benzoyl peroxide is used as a 
polymerization initiator. 
COFYRIGHT! {C)1998,JPO 
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* NOTICES * 

.P^O and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Ciaim(s)] 

[Claim 1]A hardenabiiity constituent containing the following component (A) and (B). 

(A) : dt(meth)acrylate HO-(XO) ^-ZO-(YO) ^-H (1) of diol expressed with a foilowing chemical 

formula (1) 

(Z is dimer dio[ residue among a formula, and X and Y are the alkylene groups of the same or 
different carbon numbers 2-4, m and n are zero or more same or different integers, and it is 
2<=m+n'<'»40.) 

(B) : Dt{meth)acfylate of dimer diot 
[Translation done.] 
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- NOTICES * 

JPO anti INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 

original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[OOtI] 

[Field of the InventionjThis invention relates to the hardenabiiily constituent hardened with heat 
or an activity energy line. 

The constituent of this invention is used suitably for a paint, ink, adhesives, etc. with which the 
mold goods in which a water resisting property is demarxJed, a water resisting property, and 
the adhesion over polyolefine are demanded, 

[0002] 

[Description of the Prior Art]Fomier and poly ethylene glycol dl(metha)acrylate, poly 
propyleneglyco! di(meth) acryfate, Polyester poly (meta) acrylate, polyurethane poly (meta) 
acrylate, Although polyfunctional (meta) acrylic ester, such as TORIMECHI roll pro pantry 
(meta) acrylate. was generally used as a raw material of thermosetting or activity energy-line 
hardening resin, Since these (meta) acrylic ester was hydrophHlc nature comparatively, the 
hardened material did not fit the use of which a water resisting property is required highly. 
Since tiey were high polarity, a cured film hardly showed the adhesion over polyolefine. 
[0003]On the other hand, the compound which made two hydroxy! groups of dimer dioi acryloyi 
(meta )-ize There is art of using [rt being hereafter called die merge ORUJI (meta) acrylate], 
and raising a water resisting property and the adhesion over polyolefine (JP,3-236349,A). 
However, there was a problem that thi$ die merge ORUJI (meta) acrylate had an elastic 
modulus of resin after hardening and low hardness as compared with the above-mentioned 
general-purpose raw material. And since die merge ORUJI (meta) acrylate was deficient in 
compatibility with a general-purpose raw material, it was not easy for obtaining the hardened 
material of the performance which was made to carry out copoiymerization of these and the 
balance of a water resisting property and hardness was able to take. 
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pii4] 

[Means for Solving the ProblemjThis invention persons came to complete this invention, as a 
result of inquiring whoiehearteclly tiiat an aforementioned probiem should be soived. That is, 
this invention is a hardenability constituent containing the foiiowing component (A) and (B). 

(A) : Di{meth)acrylate HO-(XO) ^-ZO-(YO) ^-H (1) of dioi expressed with a foiiowing chemical 

formula (1) 

(Z is dimer diol residue among a formula, and X and Y are the alkylene groups of the same or 
different carbon numbei^ 2-4, m and n are zero or more same or different integers, and it is 
2<=m+n<=40.) 

(B) : Di(meth)acrylate of dimer diol [0005] 

[Embodiment of the InventionjThe compound of the ingredient (A) in this invention to the 
polyether poiyol (henceforth dimer diol derivative alcohol) expressed with said chemical 
formula (1). (Meta) By making acrylic acid or (meta) acrylic ester react by esteriffcation or an 
ester interchange, it is compoundable. Dimer dfof derivative alcohol rs obtained by making the 
alkylene oxide of 2-4 carbon numbers add to dimer diol. Namely, as alkylene oxide of 2-4 
carbon numbers, Ethylene oxide, propylene oxide, butyiene oxide, and a tetrahydrofuran {it 
orriits the following IMF) can be used, and the commercial item of the Pes Paul HP-1000 
grade marKeled. tor example from Toagosei, Inc. may be used as dimer diol. In order to make 
the alkylene oxide whioh has three meniber ed-rings add to dimer diol, The dimer dioi vvriich 
transformed two hydfoxyl groups to the aicohotate with sodium hydroxide or a potassium 
hydrate is heated at 100-140 **, Dimer dioi derivative alcohol is obtained by adding this 
alkylene oxide of the specified quantity under churning, using a dimer diol alcoholate as an 
initiator, and carrying out anionic poiymerization of the alkylene oxide. When using THF as 
alkylene oxide, after carrying out cation ring opening polymerization of the THF at about 0 ** 
under existence of a boron trifiuoride ether salt, target dimer diol derivative alcohol is obtained 
by adding disodiurn salt of dimer diol and suspending a polymerization. The number of the 
alkylene oxide made to add is 2 mol [ per mo! of dimer diol ] or more 40 moi or less. The 
physical propeslies of the dimer diol derivative alcohol obtained as it is less than 2 mol 
approximate with dimer dioi, and the effect by addition of alkylene oxide is not revealed. On the 
other hand, vmen it increases more than 40 mol, it becomes hydrophilic nature too much and 
the water .resisting property of a hardened material is inferior 

[0006]Next, the above-mentioned dimer diol derivative alcohol is made to react to acrylic acid 
(meta), methyl acrylate (meta), or (meta) ethyl acrylate. When performing a drying 
esterification reaction, polyether polyol, acrylic acid (meta), and a catalyst are mixed, and it 
heats at 60-140 **, and is made to react by making it decompress and dr>' depending on the 
case. (Meta) The desirable addition of acrylic acid or (meta) acrylic acid is 2.01 moi or more to 
1 mol of polyether polyol. It is not desirable in order that acrylic acid (meta) and uoreacted 
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polyether polyol may remain that it is less than 2.01 moi. As a catalyst, sulfuric add, p- 
toiuenesulfonic acid, methanesuifonic acid, etc. are used. An addition is 0.1 to 10 % of the 
weight to the total charge, and is 0.5 to 5.0 % of the weight more preferably. 
[OOO/'JAfter carrying out predrying of the poiyether polyoi enough, polyether polyoJ, ac^iic ester 
(meia), and a catalyst are niixe3d, and you heat at 60-140 and make it react by 
decompressing depending on the case, In performing the ester exchange reaction by 
deaicohoiizatlon. (Meta) The desirable addition of acrylic ester is 2.01 moi or more to 1 mol of 
polyester polyol. It is preferred to add about 10-1000 ppm of polymerization inhibitor, such as 
hydroquinone, hydroquinone monomethyi ether, and a 6-t-butyl-2,4-xyienoi, in any case of the 
reactton of the above. To the system of reaction, solvents or these mixed solvents, such as 
hexane, toluene, xylene, and cyclohexane, can be add©d. As for the addition of these solvents, 
it is preferred that it is 80 or less % of the weight to the total charge- Since a reaction will 
become slow if 30 or less % of the wmght is exceeded, it is not cfesirabie. 
[0008|2 functlonaf (nneta) acrylic ester which made two hydroxyl groups In which the ingredient 
(B) In this jnvenlion Is contained in dimer diol acryloyl{meta Hze Atthough it is by [it is called 
below die merge ORUJI (meta) acrylate], this is obtained by making dimer diol acryloyl(meta )- 
!z© by the sanfie meltiod as the above-mentioned ingredient (A). 

|OOD0|lt combines with the above-mentioned ingredient (A) and (B) in this invention, and they 
are them and a copolymeric radical polymenzation nature monomer. It can use [this is called 
ingredient (C) belowj. As an ingredient (C), acrylic acid (metaK methyl acryiate (rncta), (Meta) 
Ethyl acryfate, butyl acrylate (meta), acrylic acid (meta)-2-ethylhexyl, (Meta) Monofunctionai 
vinyl oompoufids, such as acrylic add lauryl, acryiic acid (meta) stearyf, and N-viny! 
pyrrolidone, 1,6-hexanediol d!(metha)acryiate, 1 ,9-nonane JtORUJI (meta) acryiate, Die merge 
ORUJI (meta) acryiate, poly ethylene glycol dKmetha)acryiate, Poly propylenegiycol di(melh) 
acrylate, polyurethane poly (meta) acrylate, ARONIKKUSU (made by Toagosel) of 
polyfunctional (meta) acryiate, such as polyester poly (meta) acryiate, TORlMECHl roll pro 
pantry (meta) acryiate, and pentaerythdtol poly (meta) acryiate, or marketing, etc, are 
mentioned. 

[0010]The desirable rates of the above-mentioned Ingredient (A) In this invention, (B), and <C) 
are (A):(B):(C) =5 - 90:5 - 90:5 - 00 (% of the weight). A mixed monomer does not become it 
uniform that (A) is less than 5 % of the weight, the water resisting property which was excellent 
in the hardened materia! in (B) being than 5 % of the weight, and adhesion over 
poiyolefine cannot be given, and the toughness of resin is not accepted that (C) is iess than 5 
% of the weight. If needed, the hafdenablilty constituent of this invention which mal<es the 
above-mentioned ingredient indispensable can blend the additive agent of others, such as a 
polymerization initiator, and can harden It by thermal polymerization or the polymerization by 
an activity energy line. 
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[0011]When carnying out thermal polymerization, redox systems, such as azo compounds, 
such as peroxide, such as benzoyl peroxide and lauroyi peroxide, azobisisobutyronitrile, and 
azoblayaieronitrile, or benzoyl peroxide / dimethyteniline, can be used as a polymerization 
initiator. An addition is 0.1 to 5 weight section to lota! monomers. Polymerization temperature 
Is usually 50-140 **, and, in the case of a redox system, can polymerize also near a room 
temperature. As an example of the polymerization by an activity energy line, ttie polymenzation 
by uitraviolet rays and the poiymeilzation by an electron beam are mentioned. When 
performing the polymerization by ultraviolet ray$, benzyl dimethyl ketal. benzophenone, an 
acetophenone derivative, etc. are u$ecl as an initiator. On the other hand, In the potymerizatlon 
by an electron beam, it usually polymerizes with a non-catalyst. 

[0012lHereafter, a reference example, an example, and a wmparative example are given, and 
this invention is explained still more concretely. The dimer dtol used in each following example 
is Pes Pay! HP-1000 {henceforth DO) marketed from Toagosei, Inc. 
[Reference example 1] 

(1) In the autodave in which dimer dfol derivation alcohol canled out the manufacture nitrogen 
purge, DD(hydroxyi value: 197 mgKOH/g) lOO.Og (0.187 mof) and the 40% of potassium 
hydrate solution 52,4g (0,374 mol) were ati^ed, by 100 ** and pressure 5mmH0t drying was 
performed for 3 hours and the reactant with a water content of about 100 ppm was obtained. It 
applied to this for 4 hours, and 49.4 g (1122 mol) of ethylene oxide was made to add and 
react to the above-mentioned reactant set as 1 10-120 ** by (5kg/cm2) under application of 
pressure at It. Then, it cooled at 60 **, and decompressed to lOmmHg, and residual ethylene 
oxide was removed, After chloride neutralized the resultant, drying and filtration were 
performed and 143g of polyether polyof A (only henceforth the polyol A) of hydroxyl value 
140.8 mgKOH/g (number average molecular weight; about 800) was obtained. The polyol A 
turned out to be per 1 mol of DD, and the polyol which 6,0 mol of ethylene oxide added by 1H 
NMR analysis. 

[0013](2) The diacryiate A 100[ manufecture profitable **** dimer diol derivation alcoholic ] g 
(0,125 mol) Hits, The water which cames out heating churning and is generated at 110 ** was 
distilled off out of the system, having taught the acrylic acid 19.9g (0.276 mol), 12 g of p- 
toiuenesulfonic acid, O.OIg of monomethyi hydroqumone, and 120 g of toluene to the flask, 
and blowing air. It cooled to the room temperature In the place which made water distill for 
about 6 hours. The water layer was mmoved, after adding sodium hydroxide (15.0g) 10% to 
the above-mer^tioned reaction mixture and agitating to it, tt washed 3 times with water (SO.Og), 
0.01 g of monomethy! hydroquinone was added to this, by 80 and lOmmHg, distillation 
under reduced pressure of the toluene was carried out, and the diacryiate A was obtained. 
[00141 

[Reference example 2] 
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(Composilion of dimer dioi diacrylate) 

lOOg (0.091 mof) of dimer ciiol hit, acrylic acid 14.4g (0.200 moi) use of was done, and other 
ingredients were used like the reference example 1, and manufactured dimer diol diacrylate by 
the same operation as the reference example 1 . 
[0015J 

[Example 1- and the comparative examples 1-2} After painting the hardenability cortstituent 
produced by blending each Ingredient shown in Table 1 to a BONOE light boani by bar coater 
#10, it irradiated with uttraviofet rays on the coat 30 times the speed for 10-m/using the 
condensed type high-pressure m^cury lamp (80 W/cm, tump height; 10 cm). A feeling of 
finger touch of the obtained cured film and evaluation of pencil hardness were perfomried, and 
the result was shown in Table 1. The "part" in Table 1 is a "weight section." After slushing a 
harxJenabiiity constituent into the spacer (6cmx5cmx1mm) covered from both sides with the 
PET film, this sample is irradiated with ultololet rays twjce (one rear surface each) 30 second 
respectively with a parallel beam type high-pressure mercury lamp (50 W/cm, lump height: 30 
cm), it removes and irradiates with a PET film twice (one rear surface each) 30 second 
respectively. Water was made to immerse the obtained hardened material at 23 ** for 48 
hours^ water absorption (percentage of the v^ight increment by the immersion on the basis of 
the sample weight before immersion) was measured by the weight change, and the result was 
written together to Table 1. 
[0016] 

[Effect of the JnverttlofrJThe hardenabiflty constituent of this invention can form the coat which 
has the outstanding water resisting property and the adhesion over poiyoiefine, and is used 
suitably for the field of mold goods, a paint, inl^, adhesives, etc. 
[00173 
[Table 1] 
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[TransiaUon done.] 
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